Abstract: Lay persons ("care guides") without previous clinical experience were hired by a primary care clinic, trained for 2 weeks, and assigned to help 332 patients and their providers manage their diabetes, hypertension, and congestive heart failure. One year later, failure by these patients to meet nationally recommended guidelines was reduced by 28%, P < .001. Improvement was seen in tobacco usage, blood pressure control, pneumonia vaccination, low-density lipoprotein cholesterol levels, annual eye examinations, aspirin use, and microalbuminuria testing. Care guides served an average of 111 patients at an annual per patient cost of $392. Further testing of this model is warranted.
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JOURNAL OF AMBULATORY CARE MANAGEMENT/JANUARY-MARCH 2012 located in primary care medical offices and have some face-to-face contact with both patients and providers in addition to telephone or electronic contact (Bodenheimer & Berry-Millet, 2009; Peikes et al., 2009 ). Care management provided by registered nurses can be effective but is expensive, and it is unclear who will pay for it (Ayanian, 2009; Bodenheimer & Berry-Millet, 2009 ).
An alternative approach is employing lay community health workers such as promotoras de salud, lay advisors or navigators, or peer coaches, who are culturally similar to the patients served (Babamoto et al., 2009; Brownstein et al., 2011; Lewin et al., 2009) . Some programs provide education and peer support by trained laypersons who have the same diagnoses as the patients (Heisler et al., 2010) . Some of these workers are hired, at lower salaries than highly trained health professionals, while others are part-time volunteers (Doull et al., 2005; Witmer et al., 1995) . These efforts are supported by national legislation (the Patient Protection and Affordable Care Act); in Minnesota, community health worker services are now eligible for Medicaid reimbursement . Tasks assigned to these noncredentialed and nonclinically trained helpers are often limited, such as improving access to cancer care (Steinberg et al., 2006) , teaching self-help techniques (Fu et al., 2003; Kennedy et al., 2007; Rhodes et al., 2007) , or goal setting (Heisler et al., 2010) , and are usually focused on a specific disease or problem. Community health workers can help overcome language and cultural barriers, but there is also evidence that patients learn some things better from peers than from health care professionals (Fu et al., 2003; Heisler et al., 2010) . Although community health workers have some contact with nurses and doctors, they tend not to work with the primary care team in the day-to-day provision of care (Witmer et al., 1995) .
We decided to combine the most successful features of nursing-based and community health worker-based programs by hiring laypersons culturally similar to the patient population in a primary care clinic, providing them with 2 weeks' training including an overview of the chronic diseases in the study, locating them in the clinic waiting room, and integrating them directly into the delivery of care by the primary care team. This way they could be of the community and at the same time in the clinic, bridging the gap for patients.
We convened a focus group of patients to choose a name for this kind of health worker, considering coach, navigator, assistant, community health worker, and so forth. This group quickly grasped the concept of shared responsibility and chose the name "care guide" because, as one put it, "a guide shows you the way but doesn't do it for you."
We aimed to keep the cost of this intervention low enough so that it could be sustained and implemented by small independent clinics. To maximize the number of patients served, care guides provided services only in the clinic and did not make visits to homes or community centers.
This report describes a proof-of-concept study of a cohort of 332 patients with chronic disease in one inner-city clinic who worked with care guides for 1 year. This study will be followed by a large randomized controlled trial in multiple clinic settings (clinical trials.gov #011569074).
METHODS

Design
We obtained funding for this project by applying to a private philanthropic organization in Minneapolis, the Robina Foundation, which awards grants on a competitive basis for projects in health care, law, and international relations that it deems "transformational."
A multidisciplinary team representing a large Minnesota health care delivery system (Allina Hospitals and Clinics) and the School of Public Health, University of Minnesota, met to design the care guide intervention. Meetings were chaired by the principal investigator, an experienced primary care internist. The following design goals were adopted:
1. Seeking clinically important changes in patients with common diseases, 2. Minimizing costs, 3. Using face-to-face interactions, 4. Maintaining other clinic functions unchanged, 5. Formally involving patients in self-care and goal setting, 6. Giving regular electronic feedback to patients and providers, 7. Leveraging the value of peer relationships (the care guides should not be perceived simply as representatives of the provider), and 8. Sharing goals within the triad of patient, care guide, and provider. Hypertension (HTN), diabetes (DM), and congestive heart failure (CHF) were selected for study because these diseases are common and often undertreated; recommended treatment is inexpensive, widely agreed-upon, and clearly effective in reducing morbidity and mortality; and clinical parameters are easily measurable.
The study took place in an inner-city primary care clinic staffed by internal medicine residents and their teachers. The clinic is located in south Minneapolis across the street from a tertiary-care teaching hospital, Abbott Northwestern Hospital, part of Allina Hospitals and Clinics.
We developed 3 tools within the electronic health record (EHR): a care contract, a periodic report card to be printed and given to patients to take home, and a quarterly report for providers. All served the purpose of reinforcing desired behaviors on the part of patients and providers. We built small semiprivate office cubicles for the care guides, using existing space in the clinic waiting room.
We created an entirely new job description for the position of care guide. We recruited job applicants who shared the culture and language of patients in the clinic's neighborhood, which includes many immigrants who speak Somali or Spanish. Requirements included strong interpersonal skills and a desire to help people, but no previous clinical experience or training. In interviews we sought candidates who could easily connect with people and earn their trust, and who could respect privacy issues and practice boundaries. We required at least 2 years of college, as an indicator of emotional maturity and proficiency in electronic communication.
Care guides attended a 2-week comprehensive training course led by Allina employees including pharmacists, diabetes educators, dieticians, clinical psychologists, physicians, nurses, and EHR trainers. The curriculum included physiology and treatment of the 3 study diseases, commonly used drugs and how to shop for inexpensive generic versions of them, behavioral change and motivational communication techniques, cultural and diversity training, the electronic medical record, patient confidentiality requirements, and roles of different health care employees. We stressed that all clinical questions be referred to nurses or doctors. To facilitate this, we developed a 1-page handout providing basic information on each disease written in lay language that defined what information about each diagnosis a care guide could provide.
These new and inexperienced employees were supervised by one experienced and supportive registered nurse who provided coaching and problem solving, reinforced basic standards of professional behavior, and audited their performance. She also had responsibility for collecting research data. Weekly care guide and supervisor meetings provided support and a chance to learn from one another.
This study was approved by the Allina Hospitals and Clinics institutional review board and by the University of Minnesota institutional review board.
Eligibility and enrollment
All patients with hypertension, diabetes, or heart failure seen in this clinic during the past year (to establish baseline clinical values) were eligible for the study unless younger than 18 years or pregnant. From this group, we recruited patients as they came to clinic for regularly scheduled visits (most of these patients are seen frequently) during the 4-month enrollment period. Providers were encouraged to refer all patients with these diagnoses; participation in the study was offered to all referred patients.
After informed consent was obtained, a list of recommended "care goals" was determined for each patient on the basis of patient diagnoses and treatment recommendations listed on the Web sites of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure; the American Heart Association; and the American Diabetes Association, accessed on February 1, 2009. Patients had different numbers of possible care goals depending on their diagnoses. Most had more than 1 diagnosis as noted in Table 1 ; care goals associated with each diagnosis are listed in Table 2 .
Role of care guides
During study enrollment, care guides provided patients basic education about the value of reaching their care goals, using the diseasespecific handouts we created. Open-ended time was allowed to answer questions. They asked patients to sign a contract agreeing to work with their care guides and primary physicians to meet these goals. This contract also was signed by the care guide and physician and scanned into the EHR, with a copy given to the patient. The care guides' main job was to help both patients and physicians focus on achieving these treatment goals.
Care guides asked patients to prioritize their goals and asked when they would next like to "check in" with each other. They provided coaching and problem solving to overcome barriers, including how to shop for lessexpensive drugs, how to remember to take prescribed medications, and how to access other resources such as eye doctors, smoking cessation counselors, and diabetes educators. Usually, patients saw their care guides following each clinic appointment; this provided an opportunity to discuss what the doctor had said and to help direct patients to the laboratory or to other appointments. Care guides fostered positive relationships by maintaining regular contact, being patient, using lay language, and praising small steps forward. Care guides provided formal quarterly reports to the primary physician about goals met and not met, and the cost of medications prescribed. In addition, they could send the physician messages within the EHR when tests were due, when the patient reported problems with the cost of prescribed drugs, when the patient seemed ready to quit smoking, when the patient mentioned something he or she found embarrassing to discuss with a doctor, or with other suggestions. We did not specify how care guides and patients should interact, although care guides were trained in motivational interviewing. The frequency, method (telephone, in person), and style of interaction were left open; care guides were encouraged to improvise and ask for guidance from patients.
Endpoints
The prospectively selected primary endpoint was care goals met/not met at the last clinic visit before enrollment as the baseline, and quarterly after enrollment for 1 year. Meeting these care goals is clinically very important. For example, abundant research documents that patients with hypertension have fewer deaths, strokes, and cardiac problems when their blood pressure is less than 140/90; patients with diabetes and albumin in their urine have less kidney failure when they take drugs to block the renin-angiotensin system; and patients with heart failure and impaired left ventricular function live longer when taking drugs to block the renin-angiotension and sympathetic nervous systems. Patients could prioritize which goals they wanted to work on first but were not allowed to exclude any diagnosis-related goal. Whether a goal was met or not was determined from the EHR by using the most recent data available. Not using tobacco was by self-report; all other endpoints could be verified within the EHR.
Secondary endpoints were the retail monthly cost of medications (median dose) prescribed for these 3 diseases at one commonly used local pharmacy (Target), the number of hospital admissions and emergency department visits during the study year and during the years preceding and following the study, and the frequency of care guide/patient and care guide/doctor contact.
To evaluate which patients received benefit from working with a care guide, we collected demographic data (age, gender, insurance status, self-reported race, language spoken at home, and educational attainment) and responses to portions of a validated public-domain survey that elicits perceptions of chronic illness care, the Patient Assessment of Chronic Illness Care (PACIC) (Glasgow et al., 2005) . We used portions of the survey that addressed delivery system design, goal setting, and follow-up/coordination.
To estimate hospital utilization costs, we obtained data regarding the cost of an average nonobstetrical stay at Abbott Northwestern Hospital, and of an average emergency department visit. We then measured changes in utilization of Allina hospitals and emergency departments in a subset of "closely attached" patients, defined as those who had visits to the clinic in each of 4 consecutive years: the first and second years before the study, the study year, and the year following the study. This approach reduces bias related to patients who were not seen in an Allina facility because they received care elsewhere or died.
Analysis
To analyze the data, we used McNemar's test to compare proportions of goals reached, and paired sample t tests for total goals reached and for drug costs and emergency department/hospital usage. We used logistic regression to relate demographic variables and survey responses to the likelihood of clinical improvement (SPSS v13.0, Chicago, Illinois).
We analyzed the implementation process, using information from care guides, doctors and nurses, patients, and family members. Care guides completed a survey and structured interviews and provided weekly audio recordings, to document their observations about being a care guide. We collected reactions to this project from doctors and nurses, using a survey and feedback sessions. A sample of patients and their invited family members and friends attended meetings to provide advice and feedback. Patients completed an end-of-study survey.
RESULTS
Participants
Of the 704 eligible patients with these diagnoses, 470 (67%) were referred by their physicians for enrollment as they came to clinic for regularly scheduled visits. The other 234 patients were not seen during the 4-month enrollment period or left clinic before they could be asked about participation. Of those referred for enrollment, 334 (71%) agreed to participate. One later rescinded consent and one became pregnant. Of the remaining 332, 6 died and 17 transferred to another clinic during the study year but all were included in the intention-to-treat analysis (Fig 1) . Study patients were racially, linguistically, and economically diverse (Table 1) .
Endpoints
The 332 patients had in total 1743 recommended care goals. They met 67.2% of goals at baseline and 76.4% at 1 year. Unmet goals declined from 32.8% to 23.6%, a 28% reduction. All quarterly values were different from baseline at a statistically significant level (P < .001), with no apparent regression to the mean (Fig 2) . Improvement occurred in all individual care goals except use of β-blocker drugs for CHF and was statistically significant (P < .05) for 7 goals: tobacco use; blood pressure in hypertensive patients; pneumonia vaccination in diabetic and heart failure patients; and eye examinations, microalbuminuria testing, LDL level, and aspirin use in diabetic patients (Table 2) . Improvement in reaching care goals was consistent across all demographic groups. Attitudes expressed by patients on 3 scales of the PACIC survey did not identify any characteristics that predicted benefit. Patients assigned to different care guides received similar benefit. Patients who met the fewest care goals at baseline improved the most.
Costs
There were about 30 applicants for each care guide position, with a wide variety of ages and previous experiences. Those hired were all recent college graduates with strong social skills who we predicted would be comfortable working with both patients and health care professionals. Two were bilingual (English-Somali, English-Spanish), reflecting the patients served. Their average salary was $16.17 per hour plus a benefit package that included partial payment of health insurance premiums and participation in a retirement savings program.
All care guides worked full-time, with an average panel of 111 patients. Care guides reported about 2 phone calls per month and one in-person contact per month with each patient, and about one contact per month per patient with their physicians. Additional duties included enrolling patients, collecting data for the study, and recording observations for use in the project analysis.
Operational costs (care guide salaries and benefits) totaled $392 per patient per year, plus a small amount of direct nursing supervision. Startup costs were minimal because we utilized existing clinic space and used inhouse trainers. The cost of an average nonobstetrical hospital stay at Abbott Northwestern Hospital during the study was $5125; an average emergency department visit was $475.
As defined earlier, 280 patients (84%) met criteria for being "closely attached" to this clinic. This group had 310 emergency department visits during the baseline year before working with a care guide, 259 visits during the care guide year, and 269 visits the following year. They had 188 hospitalizations during the year before working with a care guide, 166 hospitalizations during the care guide year, and 177 hospitalizations the following year. These reductions in visits translate to an estimated decrease in hospital and emergency department costs, compared with the baseline year, of $136 975 during the year working with a care guide and $75 850 during the following year (Table 3) . Care guide salaries and benefits apportioned to these 280 patients totaled $109 760. This 2-year cost savings of $212 825 was offset by a 1-year expense of $109 760 for a net savings of $103 065.
The mean monthly cost of drugs prescribed for these 3 conditions increased from $59.81 per patient at baseline to $62.57 during the year of working with a care guide (P = .13).
Reactions of patients, doctors, nurses, and care guides
Patients reported a high degree of satisfaction with this program, and easily understood the care guide role. After 1 year, 90% reported that they wanted to continue working with a care guide. In feedback sessions, doctors and nurses were initially skeptical about the potential value of care guides but became enthusiastic after a few months, listing interdependent teamwork, information sharing, reminders, and helpful division of labor as positive aspects of working with care guides. In surveys toward the end of the study, 83% of doctors responded that care guides were helpful in reminding them about missing care goals and 94% felt that the care guides remained within appropriate practice boundaries. Among other clinic staff, 85% felt that care guides improved patient care and 75% felt that care guides were an appropriate use of clinic resources. Care guides felt that their work was rewarding; after the study, two wanted to continue and one left to pursue further education.
DISCUSSION
This pilot study demonstrated improvement in important clinical goals, at a reasonable cost, by integrating lay community members into a primary care delivery team in an outpatient setting.
This project builds on a solid foundation provided by the chronic care model (Wagner, 2000) , the teamlet model (Bodenheimer & Laing, 2007) , and other innovative ways of reorganizing primary care for patients with chronic disease, including the patientcentered medical home (Gilfillan et al., 2010; Reid et al., 2010; Rittenhouse & Shortell, 2009 ) and collaboration with outreach community health workers (Brownstein et al., 2011) . These models depend on building strong supportive relationships with patients and involve relatively small care delivery teams . Questions facing architects of the medical home are: should care management be included? Who should provide this service, and for which patients? Who will pay for it?
Care management by nurses and medical assistants is most effective when care managers are part of a team and located in the primary care office (Gensichen et al., 2009;  (Bodenheimer & Berry-Millet, 2009) . A series of demonstration projects primarily using telephone contact with Medicare patients was particularly disappointing (Peikes et al., 2009) . Community health workers can make use of commonalities in culture, language, and sometimes diagnosis, and their status as peers rather than authority figures (Brownstein et al., 2011; Fu et al., 2003; Heisler et al., 2010; Kennedy et al., 2007) . However, they are often deployed for narrowly defined tasks (Lewin et al., 2009 ) and do not usually work in the close physical proximity to medical providers and nurses that could allow a strong sense of teamwork to develop (Witmer et al., 1995) . In a 2007 survey, only 5% were employed within physicians' offices (Brownstein et al., 2011) . However, the role of community health workers is evolving and experts envision closer ties to team-based care delivery systems such as the patient-centered medical home (Rosenthal et al., 2011) .
The care guide model combines the close relationships and teamwork that characterize some nursing care manager models, and the cultural and educational benefits and economy associated with community health workers.
Nurses and doctors may be reluctant to share tasks with or to trust nonclinically trained health care workers (Bosley & Dale, 2008) . However, our experience suggests the opposite. Both doctors and nurses reported that they accepted care guides as partners. Some resident doctors stated that they preferred working as part of a team and felt that this kind of primary care practice would be more appealing than traditional practice.
We recruited care guides who had warm, outgoing personalities and observed that they repeatedly developed close supportive relationships with patients. These relationships were similar to, but less formal than, the relationships between patients and doctors; contact was more frequent and did not require an appointment. These relationships furnished a second opportunity for reinforcing positive patient behavior. Also, because patients told their care guides some things they were reluctant to tell their doctors ("I can't afford my medications"; "I hate insulin needles"), care guides could provide valuable tips to the doctors, forming a third leg of a triangular relationship (patient, doctor, care guide) built on shared goals.
Clinic administrators appreciated that the addition of care guides in the clinic went smoothly without disrupting how it functioned and did not require large investments of space, time, or money. The average annual salary of the care guides was $34 000. The concurrent average salary of a registered nurse in Minneapolis-St Paul was $79 000 (Lerner & Chen, 2010) . Care guide training was accomplished in 2 weeks, while licensed practical nurse or certified medical assistant training typically takes about 9 months, and registered nurse training about 3 years. Our recruiting experience suggests that there is a large pool of talented people with appropriate skills available in the job market for care guide work.
Does care management save money? In this study, estimated savings because of decreased hospital and emergency department utilization were larger than the care guides' salaries in the year when patients worked with care guides, and these savings continued in the following year. Large integrated health systems in Washington State and Pennsylvania have reported similar findings (Gilfillan et al., 2010; Reid et al., 2010) . However, this type of accounting is not practical for smaller, independent offices where most US primary care is delivered (Bodenheimer & Berry-Millet, 2009 ), unless these providers are grouped together with hospitals in a structure such as an accountable care organization. Many would argue that the benefits of improved care early in the course of a chronic disease are difficult to measure, and that private and public payers should fund this activity because of its intrinsic clinical value (Barr, 2008) .
A central finding of our study is that care management, regardless of its funding, can be effective while keeping costs low. The care model described here is inexpensive, did not require physical remodeling of the clinic, did not disrupt the usual flow of patients through clinic, and was quickly accepted.
We acknowledge limitations to this study. It may not be possible to reproduce these results in other circumstances because they were obtained in one clinic with an atypical population of patients (urban, many with limited English skills) and doctors (internal medicine residents and their teachers). Because the study was not randomized, there may have been selection bias in enrolling patients likely to benefit. Doctors and patients could have tried harder because they knew they were being studied, a "Hawthorne effect." Costs were low partly because we relied on employees within the Allina system to lead the training sessions. Estimates of hospital and emergency department usage may be inaccurate because patients could obtain care in other health systems or may have foregone care because of loss of insurance during an economic depression.
We are unsure why this project did not improve Hemoglobin A 1c levels or blood pressure readings significantly in patients with diabetes. One possible explanation is that major trials published during or just before this study raised questions about the validity of the glycemic and blood pressure goals that we used (Cushman et al., 2010; Duckworth et al., 2009; Gerstein et al., 2008) . Another is that improvement in glycemic control takes longer to achieve. Recent reports suggest that regular home visits by culturally matched community health workers may be a more effective model for Latino, African American, and Hawaiian patients with diabetes (Babamato et al., 2009; Beckham et al., 2008; Heisler et al., 2009 ).
In conclusion, in some circumstances, trained laypersons from the community working closely with both patients and providers can improve care for chronic disease patients within the existing culture of a primary care clinic, at a reasonable cost. Further testing of the care guide model in a large multiclinic randomized controlled trial is needed.
